Introduction: acute methanol poisoning is one of the most important poisonings among people with low socio-economic classes who may consume illegal alcoholic beverages as it is cheap and available causing high morbidity and mortality especially in case of delayed diagnosis or treatment. This study aimed to characterize the risk factors related to mortality in patients presenting with suspected methanol poisoning and to detect the efficacy of using the GCS scoring system for prediction of mortality in these patients and identifying critically poisoned patients of high risk that need rapid and aggressive treatment.
INTRODUCTION
wood alcohol (Methyl alcohol) is a colorless, odorless, highly toxic organic solvent (Pohanka., 2016) which is a component in many industrial solvents, photocopying fluids, washing fluids, paints removers, antifreeze formulations and perfumes (Shah et. al., 2012) . Since methanol is available and cheap, it is used in the production of illegal alcoholic beverages in many developing countries (Giovanetti, 2013) causing high morbidity and mortality in many methanol poisoned patients (Kute et. al., 2012).
Acute methanol poisoning usually occurs from intentional overdose or accidental ingestion (Pohanka, 2016). Methanol does not cause toxicity by itself and its pathological effects are caused by the accumulation of its metabolites formic acid which affects central nervous system, gastrointestinal tract and eyes causing metabolic acidosis and cellular dysfunction (Sharma et. al., 2012 
AIM OF THE WORK
This study aimed to characterize the risk factors related to mortality in patients with suspected methanol poisoning and to detect the efficacy of GCS scoring system to identify critically poisoned patients of high risk that need rapid and aggressive treatment.
SUBJECT AND METHODS
This prospective designed study was carried out in Ain Shams Poison Control Center, Ain Shams University during the period from April 2015 up to April 2017.
1. Subjects and groups:
The demographic data for all studied patients as; age, sex, being habitually alcoholic, medications and medical history as well as information related to methanol poisoning as mode (intentional or unintentional) route and time of poisoning, delay since poisoning and co-ingestions (ethanol, drugs of abuse).
Subjects were chosen according to the following criteria:
Inclusion criteria: 1-Patients diagnosed as acute methanol poisoning according to history, physical or laboratory findings.
2-Positive serum-methanol level at the time of admission (samples was taken at time of admission).
Exclusion criteria: -Patients with negative blood methanol levels.
-History of co-ingestion of ethanol or drugs of abuse that may affect consciousness.
-Patients who were managed prior admission with buffer, antidote or mechanical ventilation that could interfere with the analysis.
Awake Patients or relatives of the patients who were unconscious were informed about the study aim and the research design. An informed consent was obtained from those who agree to participate.
Reassurance of confidentially was confirmed, all data were documented by a code rather than patients name. The patients were divided into two groups according to their outcome: group I, patients who survived with or without complications; group II, dead patients.
2. Methods: On admission (prior any treatment), the GCS score was recorded for all participated patients, blood samples were withdrawn to test the following: blood-methanol level, arterial pH, partial pressure of CO2 (pCO2) , base deficit, bicarbonate, Osmolal gap, Anion gap and serum-creatinine.
-Blood methanol level: 10 mL of heparinized venous blood sample were withdrawn from each patient and kept refrigerated at 2-4°C and processed within 6 hours after collection with Gas Chromatography ( 
RESULTS
1. Patient characteristics and outcome: 51 male, middle aged patients were admitted to emergency department with acute methanol poisoning after a mean latent period of 13.91 ± 5.42 hours. The baseline characteristics of the patients at time of admission, treatment and outcome is shown in table (1). 
Analysis of the prognostic factors:
Comparison between livings and dead as regard clinical findings revealed statistical significant differences as regard hypotension, acute respiratory failure, pulmonary edema and GCS score and nonsignificant differences as regard age, latent period, hypothermia and arrhythmia (table 2). Cox regression analysis revealed that pH, GCS score and pCO2 were found to be the significant prognostic factors for methanol mortality in the examined subjects. Although base deficit and bicarbonate (reflected the metabolic components of the acidosis) were also associated with mortality but both differences were dependent on pH as shown in table (4). The ROC curve and the cut off values with the highest sensitivity and specificity for pH, GCS and pCO2 were shown in figures (1&2). pH and GCS score showed higher sensitivities and specificities than pCO2 as a predictive variable for mortality The AUC for pH, GCS and pCO2 with the cut off value for each variable were shown in table (5). When the expected mortality by GCS scoring system (15.7%) and the observed mortality in the studied patients (17.6%), there was a nonsignificant difference between them with standardized mortality ratio (SMR) of 1.13 and 95% CI of 0.39 -1.87 and p >0.05.
DISCUSSION
Methanol toxicity is considered a problem in many parts of the developing countries especially between people in low socioeconomic levels (Ghanem et. al., 2015) . Methanol poisoning in Egypt still have a poor outcome because of the late arrival and diagnosis of the patients in addition to the unavailability of blood methanol level in many hospitals and the high price of fomepizole (Rezk & Allam, 2009). Diagnosis is based on history, signs, symptoms and the following laboratory findings: metabolic acidosis, elevated anion gap and/or osmolal gap (Sharma et al.,  2012) .
The current study was carried on 51 middle aged male patients chosen according to specific inclusion criteria. Regarding the clinical findings; hypotension, acute respiratory failure, pulmonary edema and low GCS score on admission were associated with high mortality.
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As regard laboratory findings, dead had a statistically significant higher blood methanol level and lower pH than livings. PCO2 as well as serum creatinine and urea nitrogen were found to be highly significantly increased in dead.
A wide discrepancy in blood methanol levels were noticed in many previous studies; Shadnia et. al., (2013) who reported a highly statistically significant methanol levels in dead when compared to survivors. On the other hand, Hovda et. al., (2005) found that although blood methanol levels were higher in dead than in livings, in comparison a nonsignificant differences were reported. (Paasma et. al., 2007) reported the higher means of serum methanol levels in the survivors with complications followed by the dead while the survived cases with no complications were the least. This discrepancy in blood methanol levels could be attributed to the followings; first; the retrospective design of the previously mentioned studies with its limitation. Second; the variations in treatment modalities. Third; combined ethanol and methanol which were taken by patients in these studies. That differed from the current study in being prospective study, all the cases were evaluated at admission prior to any treatment and all patients included in this study took only methanol.
pH, GCS score and pCO2 were significantly associated with mortality by Cox-regression with high sensitivities and specificities by ROC curve and AUC. When ranking the risk factors, pH ≤6.79 was the most important parameter followed by GCS score ≤7 then pCO2 ≥31.88 mmHg.
These In this study the dead patients have lower pH values with higher levels of pCO2 and a negative correlation was found between pH and pCO2 which indicated lack of respiratory compensation that may be attributed to acute respiratory failure or pulmonary edema which had a higher incidence in dead patients or the CNS-depression evidenced by lower GCS score.
Hovda et. al., (2005) reported an inverse correlation between pH and pCO2 which can be explained by the co-ingestion of ethanol that caused more CNS depression and eventually loss of respiratory drive and more worsening of pH. The ability of acute methanol poisoning patients with metabolic acidosis to hyperventilate is alarm of avoiding normo-ventilation after they were put on a ventilator or a fatal worsening of the acidosis will occur (Paasma et al.,2012) .
CONCLUSION
From the result of this study we can conclude that Hypotension, acute respiratory failure and pulmonary edema were robust markers of mortality in the studied acute methanol poisoned patients along with pH ≤ 6.79, GCS score ≤7 and pCO2 ≥ 31.88 mmHg. GCS scoring system was found to detect those patients who were at risk so, GCS scoring system could be an easy predictive model in acute methanol poisoning. This study is a pilot study, larger scale studies over several years is recommended to validate the results.
